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THE ANNUAL UAL CONVENTION N AT 
MICH. JULY 2 26TH, 1898. 
‘ By ALPHONSE Frenzy, President, Am. Soc. C. E. 


Our Constitution 1 requires that the President address y your 


on the occasion of the Annual Convention. While rising in obedience © 
a to this mandate, y am . glad of the opportunity thus given me to ex 

oe: . press at this, the largest meeting of the year, my sense of = 


conferred when you me of called to the 
“a It was formerly the duty of the ‘President | to avs asummary of the a 
progress i in \ engineering duri ing the preceding } year. This duty does not 


now exist, but , inasmuch as a number of my predecessors 


selected other subjects for their Annual Addresses, I have thought i it 
a 


- proper to return to the old practice, although the engineering ‘field 


has now ‘become so so large that a give buta very in- 


miles) innote extensive. It hardly y varies from the built in 
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= 1892 and earlier years. Of the separate States, California leads 
221 miles. Canada returns 395 miles, and Mexico 367 miles. 


om Canada, the Canadian Pacific Railway has done a . vast amount: of 4 
as. work in converting temporary into permanent work, and in reducing 


the in the Rocky ‘Mountains; and ‘improved transportation 


facilities for the grain trade: have been inaugurated by the ‘construc. 
of the Ottawa ax and Parry ‘Sound Railway Parry 


We In the last fiscal year miles of Ind ‘Railroads were opened, 
and the total ree now is nearly the same as that of. the United 


traffic was reported » be 21. 1.2%, yen the freight traffic 
t 


han during the previous fiscal year, and further development: on 
larger scale is contemplated and partly b begun, 


a In China, while at present there are only 300° miles of railway, 


4 additional lines, invo olving a much larger ‘development, | are. now pr‘ a ay 
jected, under the of gover val European pations, 
id 


i a The great Trans- Siberian Railway is adv ancing steadily  towal ard its 


Ina In Africa, the Congo Railway from Matardi to Stanley Falls, con- 2 


structed by Belgian engineers Belgian capital, is expected to be = 
opened before the end of this summer, and the Bulawayo Railway, i ie.\g 


South Africa, was opened few months ago. Even in Abyssinia 


line from ‘the coast tc to the interior r of the « country is projected. + ae r 
1806 the States | had 41% of the total railw ay milange of 


in the wo oan containing | 2 000 miles | of aoe or more, the U nited — a S 


‘States stands first in mileage relatively to the population; British 


ar America coming next, with France, Germany, , Great Britain, Austria — 

Hungary, Russia and British India following in the order eaeeel 

In the United ‘States, while the | actual amount of construction — 


<<" 

has n not been large, ‘the general tendency has been toward an in- 

crease of speed and safety, which has been attained by the it ine 


troduction or improvement of gach devices as ‘heavier rails, the air - 


é 
_ The block s system of pemagen is now so common that it is dificult to <a 


a brake, the interlocking | system of signals and the strengthening of 
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ADDRESS OF ‘PRESIDENT ALPHONSE PTELEY. 


“The equipment | in general is being perfected, heavier loc 


= 


are being built, and the er locomotive is being slowly intro- 
duced with promise of success. Efforts especially being made to 


secure” uniformity mechanical devices. es. The result of the the labors 


a of this has had much te do 


- duction 1 of uniform rail sections, and you will be called upon here to anc 
decide cide whether similar committee shall be for the study 

Notable pr progress ss tow ard the abolition of crossings has been 


made, in and near a number of cities. 

In recent years, extensive and more 

union s 1 stations have been built | in large cities; a conspicuous instance 

» ‘Southern Union Station now being built for part of the 


‘railway system which terminates in Boston; the intention of the rt 


g q builders having» been to follow the most recent practice, and tc sad m 

arrange the construction and general of the structure 80 

as to accommodate it to a very large and increasing ee 


An interesting railway t of great magnitude is the very 


By Smelt acquisition of all the Swiss railroads by the State. ¥ The re results: aa 


of that operation will be watched with interest. | =e 
¥ Within a few years the development of cable and aeiite hie: 


has: has been phenomenal i in 1 the United States and all ov er r the world. - 


movement of population in the neighborhood 0 of large centers. 


instances, electric traction has begun to » compete with 


- steam railways, and the cheap fares made possible by its ‘economical il a 


installation have ] placed travel for business or for pleasure within the Asa? 


front ; as an instance 68 


are now contracted | for. 


a 


the propulsion of trains. At thet time that the a 


All that the time was 


- near when the problem iin be solved ed, ft there was roon 
as to the actual possibilities of the system. | ess of the Tlinois : 
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ADDRESS OF PRESIDENT ALPHONSE FTELEY. 
"Central Railroad, at the time of the Chicago Exposition, showed a 


advance. Improvements | have | since ‘succeeded one another, and the 
electric locomotive is is now firmly established, 


_ Among the successful examples of electric propulsion may may be 


- mentioned the Baltimore Belt Line o of the Baltimore and Ohio Rail- a 


- road; the electric high-speed suburban service about Cleveland, in-— 
ee cluding | six different lines and covering long distances, and many ee es 


aa others in various parts of the country; the Chicago elevated railways; a 
the proposed New York and Boston systems of rapid transit; the 
= a and Nantasket branch of the New York, New Haven and Hart- 
ford system; the third- -rail electri tric Berlin and d Hartford, 

io Ww e may note here that the question of rendering. the third rail 
after the passage of each train is apparently ‘solved. 


In England, the Metropolitan Railway Company and the 


-Politan District Railway ay Company have already acquired the neces- 


sary parliamentary rights to ) adopt electricity as their motive power, 7% 

electrical enterprise in England, shall have been in operation, 

oe. i In France, the , proposed new terminal of the Orleans Railway, con. 

sisting 0 of miles of heart of the city of 

a Germany, at Hamburg and Bremen, and in Hungary, at ae 

pest, the electric lines are highly successful. 


In Berlin, it has been recommended that the build a system mof 


and are said to to be waiting until the new Central London Railway, the 


>: nderground railroads, the working of which shall be left toa cor- 


eat advances ar¢ are being made in Japan, and, if the x present plans 


ried out, in a few years a remarkable development of its electric 


subject of canals, on¢ one of the most questions i in 
is thes of the connection een the Great Lakes’ 


.3 to the e advisability of building, from the La ukes to me Atlantic, a deep Bi. 


ship: wetter -way or one of smaller dimensions. An interesting paper on 
that anne was recently discussed ‘at one of our meetings. In the 


the State of New York is at 1 work increasing the depth “| vend 
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At Sault Ste. Marie, in 1897, the traffic of the e ship canal amoul 


a tone, a tonnage much larger than thet the Suez 


& Georgian Bay Ship Canal by way of ee 

“Bay and the Ottawa River, which, it is said, will save 

tween Chicago and Liverpool, should be ‘mentioned. — 

The recent naval operations connected with the war 
‘Spain ha have revived the question — of tl the American ‘Isthmian canals. — ay 
; The feasibility and cost of the Nicaragua Canal are now being investi- 


gated by a a United States Commission. ‘The report « of a previous Com- : 
mission concluded that the canal is feasible, but at an estimated cost ie 


“higher than was reported by the original of enterprise. 


a In the m ‘meantime, the new Panama Canal Company i is at work on athe Be . 
‘Isthmus, and i is now making a further Tr engineering stu study of of that work, oe 


me a view of of deciding whether the e undertaking can be profitably 


4 
ind the necessary ca ital for the com etion of the vide ve 4 


abe 
‘the great rainfalls of the we wet | ‘season. The 


In F Free,’ the proposed from ‘the Atlantic to the ‘Mediter-- 
ranean has been finally abandoned as too costly. 

ga Bini reported that the Suez Canal is to be deepened. scmedatee 


In Russia, § a ship canal to join the Baltic and Black Seas i is to a: 
begun next spring. Of the 1 080° miles, the the reported length of fthe 
“canal, al, miles are to be in canalized rivers, only 125 miles to les to 


x the regulation of the Tiber River is nearly completed. 


This is an important work, the total potal cost be being estimated at $21 000 000 


‘The! following statistical as the « cost of large canals, in 


| Total rock 
| Years ‘and earth, 


building. 
As 
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the 6 of the lat few your have 
_ ther development i in the designs: of structures for large spans. s. The 
‘United States Government has required the building of ‘such bridges, . 


up p to 1 000 ft. span, over ver the Ohio, Mississippi and other rivers. wa The 
to the designing of suspension bridges of unprecedented span, and 


 apeeenities of the traffic of New York City have given renewed eniaet q 


eens caused the introduction of novel details, made practicable by 


‘The perfection 0 methods for erecting Jong ond high 


improvements i in the manufacture of steel. he 


to cost, as to th the important element of time necessary to 


The recent reconstruction of the Niagara Falls Bridge i isa. 


ox ‘The various designs for a mt nuch ie er sus pension bridge over ‘the 
ens g 


“bridge building 1 ‘much beyond | long-accopted limits. 
famous Victoria Bridge, justly considered at the time of 3 


construction a bold and novel undertaking, has outlived its 
and is being replaced _ by a modern steel structure of 


20 000 tons (with 24 spans of 254 ft. vend one of 350 ft.), which will 


be far lighter and cheaper, although of greater strength, | than the 


This is not the | place om enumerate the many bridge 


recently erected or or ‘designed i in the United States and abroad, but § a 

may b be permitted to mention here the bridge Alexandre III, now being cf 


erected in in Paris tor the Exposition of 1900, a very light steel- arch 
of 352-ft. span, , with a versed sine of 20 ft. 


There has been a in recent years to ‘return tot the « 


foundation and length of span have justified the generally 


must be noted. A paper to be read before you at this’ meeting co me 

tales: an exhaustive analysis of this interesting subject. 

The Melan arch, of which many have been in 
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“struction of masonry Although, owing to the of 


form | produced by varying temperatures and | by the internal . 


ments due to the behavior al masonry before it is entirely set, there tits ; 
‘may remain some doubt as to the perfect homogeneity of this class of r* 


construction; success has, undoubtedly, been achieved in many ¢ cases, 
time alone ca n gi ve final sanction to the wide e adoption of struct- 


The are arch bridge at ‘Topeks, Kan., to be ‘the largest « of that 


 deseri 


isa conspicuous instance of this method of cmstration = 


As a matter of record, it may be of interest to note that the pro- 
ject of a bridge across : the British Channel has been recently reviv ed. 


When the modern high building of skeleton steel v with sie 


Ww alls was first introduced for business purposes, some doubts existed ed “3 
” to its depuis Many new problems as to the s stability and fire- 


“resisting prop erties | of such buildings presented the themselv ves, but the 


complicated questions of their equipment, including untried methods ds — 
of carrying passengers and of supplying water, s sewerage, heating, i 


ventilation, etc., appear to have been solved satisfactorily. High 
WARE 


buildings have been erected on various of foundations. Ih 


- many cases solid ‘rock has been reached at great depths, and com- a 


eign air r has been resorted to in the building of the main supports; ae’ 
‘in others, the weight has been so Aistributed over 


materials as | to tax ‘them beyon 


of v parts of the structure to the weight to 


each’ h place taxed to the utmost the ingenuity y of the = 


certain cases, mechanical devices have been introduced for the 

pose of meeting possible irregular settlements. “The distribution of 
weight on yielding foundations has often been accomplished 
clusters of steel beams imbedded in concrete. At times, when 


the foundations of proposed structures extended below the lowest. 
a point of the foundation walls of neighboring buildings, ‘it was neces- 


a anny to support the latter, and at the same time not to interfere with 


> the of cons struction, conducted on restricted 
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has resulted in the reduction of the masonry partto a minimum by 


a 
adoption of floors which pone lightness strength as well as 


rae 
“class of | buildings, it is hardly, necessary to say say that 
much of the success achieved is due to the engineering profession. in 


= oe. all its its branches, and that much progress has been made in this line - 


The future of the high building, with its many parts out of reach, vd 


‘and without of examination and is now diffi- ; 


the test of but no ‘great co has occurred to show what a 


= 

hd Outside of constructive possibilities, however, other questions 
which may have an important bearing on the future of high structures 
present { themselves: Their influence o on estate values, o on 
grow ing accumulation population in the business districts, and on ¥ 


=. the problems . of water-works and sew erage. i Should the erection of f 


4 high buildings extend more and more, the sanitary condition of the a 


people passing part of their life in districts thus built t up be 
come | a serious” question, and on one which should be taken 


commercial and military purposes make it necessary in many cases to 

deepen harbors, and also enhance the cost. of docks, dry-docks and o 

alll structures connected with river - and harbor works, the sise of a 

which depends w upon the depth of adjacent waters. 


For tl the purpose of facilitating navigation in rivers and 


- great improvements hove been m made i in deedgings« apparatus, the capa- 
4 bilities of which have rendered possible | excavations which would a 


_ otherwise required too much expenditure of time and money. In this a. 
country the dredging operations on the Mississippi River have —_s 


— 
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= en ‘unexpected development and success. a An elaborate ps paper on that aM, 
subject will be to you at at this meeting. 


4 Hydraulic dredging on & large ‘scale has resorted 
to in England, France, Australia and other parts of the world, =. te 
operations being prosecuted, at times, in exposed 
where high seas had to be continuously overcome. 
a The g great docks of Duluth and Superior, recently built to a accom- SS 
the large grain crops of the two Dakotas and part of Towa 
" and a great amount of iron ore, coal and ‘other products, the new aes: a 
Liv erpool docks and the recent dock of of and 


xe jalaie, are examples of modern designs in that 
Ww hen the small number of large dry in the 


on of the United States Gov vernment, it is ‘gratifying | to note 


In this connection m may mentioned the n the new breakwater, 20 


ft. long, < constructed 1 by the ‘Government nt at B Buffalo, which is the 5 


’ a The subject ¢ of supplying cit cities and towns with pure water i is ac- K 


quiring: more ‘importance every day. number of places in ‘the 
‘United States now possessing public water supply, whether under 


_ public ¢ or private ownership, is nearly 4 4 000; but, while > systems of works 

increase in and importance, it would seem that we lack i in this 

sountry the faculty of regulating them as regards the quanti 


that water in our communities should be as treo. as air is in heavd from 
people, who from their and business habits should know 


better, and the taxpayer does not stop to think of the result of fextrava- 
pace in water consumption. _ More: water means more and larger 


pipes, “more capacious reservoirs, more pumping stations, and, 


many cases, new sources of supply, with the attendant large outlays ES haa 
ey to hem. It increased risks in some 


properly in in already streets. ts. That there is is @ a large waste ot 


‘water is admitted by all, but the means of checking it are ‘not ‘gener- 
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- Objections are raised as tos a more extended s sy ystem of 


wed The he consequences ai excessive consu 


Take the case of New York: In 1890 its new ‘aqueduct was put into ser- 
vice, the consumption n then being 110 00) 000 gallons: per day. After Be 


a eight years, the average xe for 1897 was 230 000 000 gallons: per 


day, a per. capita rate of about 115 this rate the new 
system of water supply begun over ten years - and constructed at a_ 


i very large cost will soon be insufficient in a 


q have no fresh water within easy reach, have generally taken too great 


"the, large cities of this country, which, on const, 


risks in in the matter of their water supply, and it is to be wondered at tha x 


2 no harm has resulted from this policy; those especially where the den- 


ia sity of of the population is is great she should have more than one system a Of 
A water supply, and it is to be hoped that this view of the subject bead 


With the advance of sanitary “science, how ever, the need of purer 


water has been felt, and efforts made in many directions to 


public. water supplies. Ww here they | are obtained by 


pounding river waters in storage reservoirs formed by damming the 


streams, great has ‘felt from offensive tastes and 


odors, generally produced by the development of microscopic vegeta 
4 a tion. Effor ts have been made to improve the gathering grounds and» 5 


the reservoirs, and in a number of cases, and about 


_ Boston, the soil, down to the u underlying sand and gravel, has been re- ss 


at a large expense, to the great benefit of the impounded 
waters. In cases where the same inconveniences have been experi- 


3 enced in underground waters pumped into reservoirs expos osed to the 


light, a notable produced by covering the 


sont Much attention has been given in late years to the study ’ 
‘tion procenses. 1 Thirty years ago, an eminent member of Society 

basin one of its late Past Presidents, prepared, for | the benefit of the 


614 

ally applied. Bis; 

making consumers pay for the amount of water actually consumed 

and clumsy and inaccurate methods of estimating the amount and 

value of the water used are resorted to, which not only would not 

ot us _ tolerated for the sale of other commodities, but would be considered 
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dry year, and Dew sources 
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q 
many y years, was the most book on 


it was so maintained for many years, that 


main funetion of the filter v was to retain the p par ticles suspended i in te 


ore 
“ite was: s known the influence filters o on acter 


efforts of the Massachusetts State Board of Health in at 


the experimental station at Law rence its well known series of experi- 


results hav ‘e been obtained which have revolutionized 
sy theory of water filterin 


chemical and biological changes — 


ypere bere found | to to take place i in the operation of filtering, and bac- fi 


as the most potent instrun for th 


_ provided, a course, that the construction 1 of the filters, the sel ion 


ratus are such as to properly car 
A num mber 


f different materials have been recommended and ol 


dia with varying success ; the n ‘most ‘extensiv ely 
have! been and gravel vel. ts ‘Sand filters have been i in use in Europe _ 


of the filtering ‘materials used and the | the 


mortality Altoona and Hamburg during the recent epidemic 


* cholera, when the first- named | city, with a w water r supply - polluted by : 


sewage | but filtered, Showed only sporadic cases, while in Hamburg — 


the water supply, less polluted, but not filter hone recognized as the 


4 cause of the heavy y mortality recorded. 


= ) o large | systems of of what may be called gravity sand fi leur 
Am 


erica, but important communities have been recently and are now 
making ‘extensive experiments with ay a view to bu 


= 
ilding some, and 


nd, are used, coagulants are generally used to a large 


which,for © 
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portion of the organic andl other contained in the water, and 


medium as to on cause @ a flow of water than through om gravity 
a4 aie 4 tilters, per unit of area. bis ». They have been used for r years at and have 1 re- 
i om cently been so perfected as to be repented, by t theiri inventors as capable 
suece successfully competing with gravity filters i in cost and i in efficiency. 
Fis Two ver very important series of experiments have been made by large — 2 
to investigate t the merits of the mechanical filter. Further developments 
oe and added « experience will en ev ridently be: needed to decide the « question, AS 5 
From reports made by capable experts in behalf of communities in 


search of advice for the purpose of constructing filtering apparatus, it 


E appears that the choice between the two wo systems, it in many cases, mus ‘a 
bed determined _ by local circumstances, depending mainly on the 
of the filterin materials and on the quality of the water. A ac 


appears to realize now, ‘more than ever, the desir- 


effected by diminishing the ‘mortality would, represent a large 


dl Construction perations for the building of water- works are now 
active, and important plans are being studied and elaborated for the © 


im enlargement of actual supplies. » Th The State of Massachusetts is | push 
ing actively the construction of its Metropolitan system. This s remarka 

work, which, with its unusual features of possible future a and general : 


you at the. ‘Convention 1895, is is ‘now completed as “regards ds the 
means of water « conveyance designed for the. present. Jersey City i is 


asking for bids for a large s supply; Philadelphia is is wrestling vn doy 
problem of its inordinate consumption and of the purification of its 


‘supply; Louisville. has: recently erected model p pumping works; and 


_ Cincinnati i is building a now supply on a very large” seale. Papers 
works are also building in almost all pacts of Europe, to an extent 


“as Cc aeooemnrenrssh has been favored by the decreasing price of i iron and an 


steel. The of cast-iron especially, has never been 80 low 


q 
5 
— 
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¢@lose connection between pure water and improved public health is 
better understood by public bodies. From an economical standpoint: 
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ane more liberally in 


“diameters, 1 under water pressure, especially connec- 
tions ‘have | to be used on the way, , these pipes are as much ee 


0 cast-i -iron pipes as the steel substitute is to the old omits -ir = oc 


ofa and i it is is not doubted that the 


- pipes made of » wrou ught iron have weds 1 successfully used for year 


on the Pacific Coast and elsewhere, it cannot be said that the coat 


ings to the metal oom oxidation are entirely s satis- 


he fastenings of which ar are entirely and provide the p pipe =) 
smooth bore. great improvement in in steel-w welded pipes of f large 
will 1 also remedy that ween to a large extent. An order is 


of several thousand tons: of welded pipes to be ‘made of 


well illustrated the to convey ‘@ much-needed supply 


of 5 000 000 to a district of 


construction of water- and irrigation has 


ered necessary, in recent years, the erection of many dams for the 


impounding of water, a a of them of great Few 


the ultimate cost and the time necessary the the completion 


The solid stone m masonry section, on the general plan o originally in- 
troduced by th the French engineers, has been accepted i in many places; 


- the general practice now now being to use large stones with the necessary fill- ae 
g of ‘spawls instead of the uniform small-stone “masonry, formerly 
adopted and even recently recommended by eminent t engineers.  Else- 


concrete hes b been adopted, t this course sgenerally 
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tothe of consumption, in recent years have been intro- 
a 
= 
of, stome in the vicinity. In recent instances of concrete dams, 
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‘Slight vertical veracks hi have dev eloped which have been less frequently 


found, if at all, in well-built stone masonry, 01 owing probably to the 


ae = thorough bon bonding of the mass by 7 means of the pee 
stones. In the western of the United States, rock. 


ining on the up-stream side or devices. The ea earth 
dam ‘continues to be universally used; parts” of India and of the 


United States showi ing recent instances of this nade of construction 


for high dams, , mostly with the « aid of puddle, or masonry and conenste ae 


eore- walls. pec uliar cor re, formed of thin sheet-iron, used in connec- 
tion with a recent rock-filled dam in California is worthy of of notice, if aN 


‘It is to be regretted tl that theoretjcal calculations cannot be accu- 
_ rately applied to the computations of the st stability of dams. The dis- 

tribution of strains through such masses is not well known; moreover, fa 


the ¢ diversity of the materials used; the unavoidable lack of uniformity ee 


diversity of the ma 


in the labor employed, the different times of the year in which 


the work is performed “under varying temperatures, are all 
ments whi which cannot be accurately analyzed, although they can be 
provided for or by the introduction of the often margin of 


safety. Experience n must here come to the rescue of the: designers, ae 
dictate e the necessary precautions to be used in accordance with known oe 


= 
precedents. Especially i is this true of the designing of earth dams, for 


which, in in almost « ev very instance, ‘a careful study y must be n made of the 


of moderate size, the building of which 
reported. & It i is formed of ste steel columns and struts -Teposing directly 
> 


de on the bottom ¢ of the valley, { the up- -stream side being formed of steel 
‘tendered water tight by the ‘application of a 


= ‘sabe would be too high for practical purposes, and some of its ts features may 3 

not be unobjectionable, but it is no 


va The safety of dams is so essential t to those w ho fgg upon them 


were on, that they sh 


ain 
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designed with skill and care, and it is yver the wig 


"Many dams of importance have been recently or are 


in oe rocess of construction or of preparation. . The Periar dam, in ~e 
Prov ince of Madras, 173 ft. high, was completed i in 1893, under r excep- aie 


tional difficulties, for irrigation purposes. ‘The dam built for the ws water. 
works of the City of Remscheid, ‘Germany, was also recently erected. S 


n the masonry dam of La Tache, in Franee, the « old E French pension: of 

such small stones only as men could ry been | con 


and work, structure of and involving th 


laying of over 600 000 cu. . yds. of of masonry, is well advanced. 


Bs, Tn the States of California and Arizona especially, a large ina ber 
of dams, mostly for irrigation purposes, have been recently complete ed 
1 ums, one of them — 
or are being ¢ erected. _ The Upper and Lower Otay de dams, one o 
with a thin steel core, are important in size. 


Sev eral ‘masonry dams in Arizona, of great height, 1 may be men- im 


aes , one of them to be 250 ft. high above foundation, and to to form 


a reserv oir of the enormous capacity of 1020 acre- feet. 
et! La Mesa a dam, in n California, was buil 


in place by flowing water, the process ss known 
miners as ground sluicing. to 130 ft. high, is 


to be built by the same method. 
The Needle Dam, | for the regulation ¢ of 


any dam of the te trestle. or or wicket type constructed. 
Be As the needs of water supply and irrigation call for ine 


e the rese eservoirs formed thereby : are obviously increasing in size, ai and 
— 


figures ane now being reached as to capacities, which 
re recall the size of the 


great ancient | reservoirs, the knowledge of 
whose existence has been transmitted to us by trad tradition, _ if not b 


history. The idea of the restoration of the great compensating 


— i 


reservoirs | of the Nile, sp spoken of some time ag ago, does appear to 
any longer entertained, but the erection of of two dams across 
river, with a proposed storage 266 000 ) million gallons, for ‘the 


record of the variously di 
| 
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he of compensating reservoirs s for the Mississippi Basin 


a = vey te to the mind a clear and direct impression of sen, yee some of ana? 
nl ‘unite used for irrigation works would be more appropriate. The ex- am 
in acre nee, 


“a pression of the c capacity of a large r reservoir in acre-feet, for instance 
would b be more simple and satisfactory t than its equivalent in thousand © 4 


‘The constructi ion o of sewer keeps pace with the general develop- 


fe ‘4 as of ‘municipal en gineering; the second part of the metropolitan 


system: of sewers for Boston and the neighboring cities and towns has 


been practically completed ; the great Drainage Canal of Chicago is ap 
Proaching completion, and, in connection with i it, intercepting sewers 


large diameter are being ‘built under peculiar difficulties; ; many 


other systems of sewers are in process of construction or in prepa- 


The question of the disposal the sewage ‘and towns, ns, 


aa in view of preventing the pollution o of streams, is is especially occupying 
the attention of municipal engineers. Many: reports ‘recently made on 


‘subject have attracted the attenti ion of the "profession, and in 
several § Bates commissions “have been appointed for the purpose of = 


be studying this | problem | in reference to ‘the welfare of adjacent. 
“neighboring communities. Those who are studying these questions, 


however, are much hampered by the lack of proper laws, and, in in many: 
cases, ‘special legislation must be procured. ‘commission has been 


recently eppointed in the State of Connecticut for ti the above- men- 


dened p purpose, ‘and the State o of New Jersey is now attempting to 


the necessary in ender to properly the 


the Passaic River, now much polluted by ‘sewage. 

The ‘Practical ‘applications of the various systems of of f disposal 
sewage are ‘comparatively few in this country, although new works 


ig ee that description, on on the | principle of irrigation, filtration and chemical 


ee chemical precipitation system of London, with its production and 
disposal of 2 000 000 0 tons of f sludge in 1897, remains the ex- 


pooeigenisen, | have been insugurated ¥ within the last few years. The . 


As large reservoirs are Imtroduced the Units generally used 
— 
4 
— 
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Paris completed in 1895, ‘by means of the Acheres Aqueduct ion. 
"Park, large addition to ‘its irrigation system which disposes to-day of 
- one-half of the tot total tlow of the sewers of the city, and Berlin has 50 


“added to its irrigation fields that their total area is 20% larger than a 


a Much attention is being given in many <eleniaii to othe disposal or 


utilization of the waste of large « cities. Cremation processes ap 
4 looked with ine increased favor as being the ‘more ‘economical; 
q great 8 advance has been n made i in 1 that direction i in Hamburg and Berlin. i. 
A ‘It would seem that the greater amount of coal wasted in this country 
make this process more successful. 
Reduction } processes of various kinds have met abroad with mod- 
erate le degree of success. pe Several important plants have been and are 
- - being built i in t a the United States ; they have not been an entire success 
a far, and may ay be said to have hardly passed the experimental period. F 
The construction of recent tunnels for railroads, water- works 
sewers and. other purposes shows marked progress. Tunnels are driv 


a more in less time, and difficulties are ‘surmounted 


7 injury to buildings and without interruption to 0 traffic, or danger ¢ i | 

“imconvenience t to citizens. Parts of the London Metropolitan Rail~ 


q ‘Paris, and the partly completed s subway wah Boston are conspicuous 
instances of tunnel operations conducted i in accordance with the most y 


recent methods. By similar mea 


18, one of the main French railroad — 


lines is to transfer ite terminus fron the of to 
central p part. 
E New York City n may soon give another illustration of the possibility of 
‘building conveniently and rapidly through crowded streets. With the 
perfected driving shield, the use of compressed. air, and the methods 


of excavation recently used, few difficulties would uld appear to be insur- 


‘The p project of the Simplon tunnel through the Alps is ‘coming t 
the front again, and although not yet fully financed, construction o 
soon expected to start. j It is 15 miles long, and, ‘notwithstanding its 
| great length, is expected to require o one-fourth the time devoted to mall 


; construction of the Mont Cenis Tunnel, ‘and to cost one-half as as much, 


— 

= 
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efforts: are to be made to renew y the air in tunnels | as to redu 


existing structures being sufficient to materially affect public 
electricity has ad advanced by sach strides that 


evolution, it may be said, brings every day surprises, and that 

"its application engineering purposes" ‘requires the attention ot 


_ specially trained m men. A few words have already been said of the a 
adaptation of electricity traction. There is, indeed, hardly 
brane h of engineering in which it cannot be introduced with success, . 

Its extensive application to the treatment metals forms the 


of the he recent of the dent the Tnstitution 


being gradually - extended. Its introduction for the 


y its aid grain is are worked, is 


duction of power covers afield the limits of of which it would diffi- 


for public purposes, and and many functions are performed in a most con- 


"venient and often in an economical manner. 


The substitution of individual electric motors in the place of shaft-— 
and pulleys i is gaining ground, and the improvement thus accom- 


a plished has been so important as to already cause a ‘marked movement — 


toward a radical modification in the ec construction of mills, which can ; 
in this way be built ‘more / economically and with better conditions ition 


On the other hand, flexible transmission on 


been been or are being erected in 8, for the production 


electricity, are 80 aumerous that it is difficult t to 


data giving a general idea of their number or importance. Examples of 


ae _ them es can an be found in almost all cities or towns of any importance; = 4 3 

a although comparative ely recent, they represent an enormous capital 
AN 

ven new r impetus has om been given to the development of water 


o the introduction of electricity | on solarge 


cs } 


ATS — 
the necessity for thorough 
: ventilation in tunnels used for urban transportation does not appear 
be considered so important as formerly. It is to be hoped that 
— 
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scale, had lost much of their England, ‘France, 


a and Italy present interes neces ae these modern nestablish- 


mitted to, great distances. Asa an instanc ce of the development o of 


_ electricity- producing pleats | may be noted the fact that a single con- | 
structing company reports for the 1895 to 1897, inclusive, the 
¥ 


> 


varying from a w hundred toa maximum 1m of 12 000 


In a series of experiments made recently i in Boston and then far oF 
ab ly y reported on, success was attained i1 in producing electricity directly 


from coal. The prospect: of a possible utilization de coal with 
inimum loss of the original solar energy, through the elimination of | 


mediate mechanical devices, has obviously attracted much atten- a 


» bat the laboratory work does not appear whe have been followed by = 


results, and electricians: are without definite "expects tation 


ver reaching a practical s¢ solution of ‘this s problem. 

4 ‘dd It i * gratifying to state that i in many a branch of engineering, ex- 

perimental researches have been recently made, and are ‘hing con- 


a 


which have already contributed so much to the develop- 


ment of Sanitary Science ; tests of materials of all kinds have been 
“extended and systematized, and ‘much is, expected from the « experi- 
ments co conducted by the American Section of the International tig 


ciation for testing materials. Mechanical tests of American ‘timber 
_ have been made, and are being: continued by the Forestry Division of 


FS ‘the U nited States Department of Agriculture, which » have 2 already con- 


| 


tributed to the subject of timber physics 1 many new facts and experi- — 


=z ‘Tests have also been recently conducted which throw much addi- 


tional light on the composition and resistance of fire- proof floors and — 
‘the bearing er of those i in which concrete steel a are e united. 


i 
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flow of ontinued painstaking experi nited States 
water in open channels; periments of M. Bazin on the 


ADDRESS OF PRESIDENT AL PHONSE PTELEY. 


n the percolating capacity of certain sands and made by 


the Engineering Department the ‘Metropolitan Water Boned of 
Massachusetts; az and a ‘number of interesting “_gaugings to. determine 


ae the ° flowing capacity of long pipes for the conveyance of water, on e- 


‘important instance of which is to be presented to you at this meeting. 2 4s 


tes 


are apt to be inter preted as s being of of a general character, while 
give the facts between certain limits which are not. always 


mule, correct between certain limits, may be grossly when 


ciently defined i in the accounts given of the experimental work. 


= applied of them. To this objection, sometimes a 
q oo serious one, the custom should b be encouraged of of ‘publishing, at th the a 


ee ae. same e time - the deduced formule, lee, diagrams « of ‘the results obtained, a 


at the s same time the limits beyond whieh the > given “experiments 


We ™y well “ask ourselves whether our is recognized 

by the general public as it should be. a The n mission have | to fulfill 


al . isin no way in inferior to that of the o other ‘professions. — On the engineer — 


depends o often the integrity 0 of the capital i invested byt those who 10 repose 


depends human life, ‘and yet when the learned professions are 
= enumerated, the ne engineer is. often m passed by. This i is probably due to 


the comparative } ve youth of our profession in this. 


invested enterprises os of all kinds is 
= greater, that our is steadily gaining it in importance 


and is obvious we can oa contribute t to that result, 

ate, ¥ 5 As our work extends, we cannot but feel the need of increased — 


+ In that respect we have much better facilities than our 
predecessors, as, through professional pa papers published by Engi- 4 
=a neering Societies, , and through the engineering press, we can keep 


nid 
abreast of the times, and the educational facilities | are greater. 


The yearly : addition, to the pre profession, of students who are graduated = 
from engineering schools, favors the dissemination of technical knowl 3 

ge in many owing to number they may 
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A) 
=) 
i=] 
® 
~ 
B 
a 
ioe 
- 
° 
Q 
= 
=] 
| 
> 
=] 
Fr 


,s carrying professional | knowledge where it will be found of great value, 
While we review the field covered by our profession, it is agora 
ing to notice that: the names of members of 1 this Society constantly © 
occur to us as having had an important part in the advancement of of all. F ; 


branches of engineering and in the erection. of the most important 
works executed i in America. a. Mo Moreover, through our ‘foreign members — t 


ares 
“and a few of our paras brethren, our Society is by no ‘means a 


‘stran ng to the > engineering pr practice. of the rest of the world. t 
— Thisi is as it should be, and as it was foreseen by the founders of the 


am merican n Society of Civil Engineers; and, owing to > its i im- 


of members of all classes is now 2 119, not 


forty | applicants now before ‘the he Board of Direction. ‘This is a 
large gain since the beginning of the p present 3 year. 
7 When, following i in the steps of our predecessors in the field, t 


Institution ¢ of t Civil Engineers and the Society of Civil Engineers of ¢ 


France, 1 we » decided to provide new headquarters for ourselves, the 


time was very opportune. - Convenient as our former building had 
i been, it had become insufficient for our requirements and greater delay 
would have caused great inco’ \venience and detriment. The 


ence of nearly one year fully justi ction taken. Our new house * 
has added not a little to the and di ignity of our body, and the me 


adv antage gained amply. compens outlay necessary 


‘tes its maintenance, a burden that , in its ne paced 
condition, can wel sustain, 
Bh; We ha have entered a new era of successful life, and, ro 


“allow me > to ) express the wish that the increasing importance of | our 


‘profession may be the sure omen of the continued | ‘pros 
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Diep NovemsBer 87H, 1897. 
co James Chatham Duane was born at Schenectady, N.Y, June 30th, i, 
ere! 1924. He came of old Revolutionary stock; his great grandfather, 3 ae 
. Judge James Duane, havi ving been prominent in the affairs of the el- 
Po onies during the struggle for independence from the mother country. oe 
ag James Duane and John Jay were delegates from New York to the — 
“First Continental Congress, but neither of them happened to be in ai. oe 
when the Declaration of Independence was ‘signed. James 
Duane was, however, prominent member of the committee 
drafted the Constitution ofthe United States. 
ab On the evacuation of New York City by the British 
ie appointed its first Mayor. Duane Street, then the northern limit of 
x city, was named after him Hey was appointed to 


wae 


 Thesubject of the present obituary notice, James C. Duane, entered 
nion College in 1840, and was graduated in 1844 with, the degree of 
A. B. _ He entered the Military Academy at West Point in 1844, was 
| graduated from that institution July Ist, 1848, third in his class, and 
a a was at once assigned as an officer of the Corps of Engineers, United 
States Army. In 1850 he married Harriet: W., eldest t daughter o of Cap- 


§ tain, afterward Gen neral, Henry Brewerton a the e Corps of Engineers. : 


He passed through all in the Corps of Engineers, from 


_ the lowest to the highest, having res reached the office of Chief of ~ 


cers a and the grade of Brigadier- General, Unibed States 


bic 


_ His service of forty years in the army, both in peace and | in sna a 
meritorious and faithful and often distinguished. ‘He He re- 


fessional services before Petersburg, Va.,” and the brevet of Brig- 
adier-General ‘‘ For and meritorious services during the 


Wm. P. Craig’ 
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| MEMOIR OF JAMES CHATHAM DUANE. 


A A detailed statement of Decne’ 8 services is given in 


a faithfal to every duty committed to his 
_ with professional attainments of the very highest order. A most dis- — 
tinguished officer of the Corps of Engineers, his conspicuous services = 
will be best appreciated by members, w feel jeatly proud of his 


distinguished comrade in the C of Engineers, who knew of 
what he wrote, remarks as follow: 

After leaving Fort Pickens in 1861, was in ashington 
the fall and winter of 1861, engaged in drilling and organizing the © 
Engineer Battalion and in constructing bridge equipage for the army. 

4 _ In 1862, in command of the Engineer Battalion, he went through the oe 

Peninsula campaign. _ At the siege of Yorktown his work was conspic-_ 

a uous. Untiring in energy, after being out on the works nearly oe 
night, he would drop on the ground, covered by his tent, to catch a — 

a little sleep, often too fatigued to change clothing soaked by the rain. 
ny. ¥ Regardless of himself, I often wondered how any constitution could Bae \ 
endure what he underwent. When the Army of the Potomac left the —_— 

3 Peninsula, he built the bridge across the Chicahominy. It was one of oi 

the largest pontoon bridges that had ever been built (about 2 000 ft. x 
~ Jong), was ready on time, and carried the army without mishap. In 
the Antietam campaign he was Chief Engineer of the Army - <a 
_ Potomac and remained such while McClellan was in command. | — 
es © T did not serve in the same field with him again until I hse 
to the Army of the Potomac i in the spring of 1864, finding him again 
its Chief Engineer. _ As in the Peninsula and Antietam campaigns, 
here, again, he was untiring in his professional work, the lines of works | 
about escubune, which shut in Lee’s army being, perhaps, its most — 
_ * Under trials that would have broken down one less faithful, he 
: met Meade’s nervous impatience with his own enduring sense of duty. 
He had the greatest modesty and that thorough common sense at all 
& times and under all circumstances, which is one of the most valuable | 
intellectual gifts a man can have. Thoroughly true, honest and un- — 
selfish, there are few men whose loss ss will be more deeply felt by a 


-. aft After the war, before General Duane became Chief of his Corps, he _ 


is a long ® serv ice as member and later 2 as ‘President of the Board of 


important Board, and his ideas and were extensively 

_ lized in the type structures | for the defense of our harbors, such. as pew. 
batteries for the heaviest ‘modern | guns | and ‘mortars, including the 


*< Besides his purely military w work, General Duane performed most — 


valuable service as of the: Second and Third Light- 


> 
which occurred in New York, November 1897. In conclud- 
ing this order the Chief of Engineers remarks as follows 4 
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OF J AMES CHATHAM DUANE. 

use and as member of the Lighthouse Board in Washing. 


line may be had from the following summary furnished by officers of | 

_ « Under the direction of General Duane, as Engineer of the First, 

on and Third Lighthouse Districts, the following structures have é 

Twenty-six cast-iron and towers, some of them on 

= a iron foundation piers filled with concrete. This kind of struc- E. a 

_** Fifteen stone and brick lighthouses and among which 


ture wasintroduced by him. 
Island Tower is the most importent. 
the 


: “Sixteen fog-signal stations. 
** The most conspicuous features of | General Duane’ 


under the Lighthouse Establishment were: 
Investigation of the general subject of sound and fog-signal ap- 
See his report of January 12th, 1872, to the Lighthouse 
The practical adaptation of steam whistles for fog-signal pur- ee 
-poses. General Duane’s designs for the steam-whistle cpperatas 
were the first to be extensively used in the service. At many stations 
the original apparatus designed by him is still in use, though im- ee: tf 
_ provements in many details have since been made. Steam whistles — 
y -are now used as fog signals at ninety-four stations in the United a 
_ * The use of cast-iron concrete-filled foundations, and of cast-iron 
4 tow ers, for light stations. This form of structure has proved econo- — a 
i in first cost, extremely durable and cheap to maintain in repair, 
and it is particularly well adapted to lighthouses erected in the water Bs i 
_- were latitudes where the structure is exposed to the action of on 
_ ice. About forty-six lighthouses of this general design have been 
== in various parts of the United States.” = 


oe In 1870-71, while Engineer of the First Lighthouse. District, Gen- ae 


ote 


Duane made an elaborate series of experiments on the 
~sion of sound, in ‘its application to fog signaling. - _ The subject ee 
- then i in its infancy, and the theories advanced by the General to ac- eS 

Hi ~ count for certain observed anomalies received marked attention from oy 


Pe scientists both at home and abroad. His explanations of some per- 


__- plexing phenomena, at that time little understood and even not gen- 
er rally know wh, have since been accepted as scientific ally correct. oe - 
Professor John. ‘Tyndall, in his lectures on sound, says : 


Passing over the record of many other valuable observations in 
report of General Duane, I come to a few very important remarks — 
which have a direct bearing on the present question. 
“From an attentive observation,” writes the General, ‘‘during three 


a “years, of the fog signals on this coast, and from the report received .- 
from the captains and pilots of coasting vessels, [am convinced that _ 3 
oti. ot in some conditions of the atmosphere the most powerful signals will 
a ae “Tyndall on Sound, ” 8d Ed., D. Appleton & Co., 1887; also see report of the Light- Be: 
house Board for 1874. 
+“ Had I been of its existence I might have t the lan; anguage snguage of General I Duane 
express my views on the point here adverted to. See Chap. VII, pp. 319-320. 
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‘Now it that a signal whic ordinary cir- 
- eumstances would be audible at the distance of fifteen miles cannot 
be heard from a vessel at the distance of one mile. } This is probably 
due to the reflection mentioned by Humboldt. 
3 _ «The temperature of the air over the land where the fog signal is 
~ located being very different from that over the sea, the sound, in pass- 

ing from the former to the latter, undergoes reflection at the surface of Fr. 
contact. The correctness of this view is readered more probable by | 
the fact that when the sound is thus impeded in the direction of the * 
it has been observed to be much strongerinland, 
Experience and observation lead to the conclusion that these 
ASS in the penetration and direction of sound from fog signals 
a are to be attributed mainly to the want of uniformity inthe surround- 
ing atmosphere, and that snow, rain and fog, and the direction of the er 
mS & have less influence than has generally been supposed.” 


‘«The report of General Duane is marked throughout by fidelity to 
the facts, rare sagacity and soberness of speculation. The last three 
= _ of the paragraphs quoted exhibit, in my opinion, the only approach to _ 
: > true explanation of the phenomena which the Washington report re- 
ag While thus proving himself an able theorist, the General has con- ve 
_ clusively e exhibited his ability as a practical mechanical engineer 
designing: the ty pe of fog-signaling apparatus employed in making 
the above experiments, and which is still in general use. When he 
first took charge of the lighthouse work on the New England coast, he ha nas 
was confronted witha difficult problem. | 
a Many of the light stations built i early in the century were falling — 
decay, : and the funds a av available for their renew wal were very inade- 
In this emergency he designed a type of tower composed of 
cast-iron segments bolted together, which, as a model of stability and 
economy, has been largely used inthe service. 
He also invented a mixer for concrete which | is still extensively 
used by contractors and engineers on many important works. 
: : a General Duane was the author of a manual for Engineer ' Troops, 


* and he, with General Abbot and Colonel Merrill, of the Corps of En- 
gineers, , prepared an important work in 1870 entitled, « Organization x 
the Bridge Equipage for the U. S. Army. 


The following was written by an officer of the Corps of Engineers 


had been closely associated with General Duane: 


N a ‘* During the later years of his life his eyesight failed and he wast 

q averse to writing, but his mind was a storehouse of useful knowledge | 

ee) which he was always willing to impart. 

** His ability an good judgment were so well known that he 
frequently consulted on important matters by members of the Corps _ 

q of Engineers, and his opinions always carried great weight. = 

: __ * He was the most lovable of men and the stanchest of friends. — 

Honest of purpose, he had the faculty of knowing what was right and 


His integrity was beyond question and no one who had 
le ions with him n could fail ail to admire end 
a Another officer writes as f s follows: ane 
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He wi was quiet, undemonstrative, able end wise, conscientious and 

: a perfectly fearless in the discharge of duty. He would always do what — 


be thought right, regardless of personal consequences. ” Pa Rc 


a me In 1888 General Duane was appointed a member o of f the 4 Aqueduct 
Commission of New York. The work, outside of its engineering feat- 
‘ ee ures, the magnitude of which is well known, presented at that time oe 
- especial difficulties requiring the highest order of abilities on the poet 
of the commissioners, and General Duane’s s ripe experience and relia- 


bility i in council were fully equal to the situation; the value of his 


. 4 service is expressed in the followi ing extract from the resolution passed 4 
by the Aqueduct Commissioners; = = | 


** General Duane brought to this Commission a mind and disposi- s 
— tion exceptionally fitted for the important duties which he was called — re 
eae. upon to perform. His designation as a member of this body, in Au- 
gust, 1888, and his immediate election thereafter as its presiding officer, _ 
were accepted by the public as guarantees of the spirit with which the ss 
ss great, work proposed should be carried out. He more than justified the 
Wisdom of his selection and the confidence of the people. From the 
? day of his appointment until the day of his death, the work of the — i 
Aqueduct Commission had his entire and devoted attention; andtohis __ 
distinguished professional skill, untiring watchfulness and unfailing 
ae 7 tact is due in great measure the success with which the work of thts 7 
The preceding record proves beyond question the great merit and 


ability of this distinguished soldier and engineer. His noble, 
¥ 


of lovely qualities as a man endeared him .also in an unusual degree to. = 
his. family and friends, and to them his loss is irreparable. | 


a _ General Duane was elected an Honorary Member of the American — 
THOMAS 2 DOANE, M. Am. Soc. C. E* 


wna OctoBER 22p,_ 1897 


The of exceedingly old; as far back as the 
; year 1000. Doanes went over to England from Normandy with William ae 
the Conqueror; ‘Doanes were prominent in English Church History, 
sine 3 there were families o of that: name in and about Chester, England. =“ 
‘The first of the name known in America was Deacon John Doane. ae 
= progenitor of all the Doanes in the United States and British 
_ America came from Wales in tke ship Fortune, next and shortly after a 
= the Mayflower, in 1621, to Plymouth, Mass. He lived there until1644, 
when, with Governor Prince and other associates, he sailed 


Memoir prepared by F. W. D. Holbrook, M. Am, Soc. C, E., who was, at intervals, — “3 
for a number of years Mr. Doane's Chief Assistant, from information mainly furnished Se Ke 
by and from personal knowledge. 
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MEMOIR oF THOMAS DOANE. 


across bay and founded the 


: “father was a well-known law yer, serving as a State Senator and a a 
wi yise prominent in public | life; being the originator of ‘forest eul- 


tare” in this country, and a promoter of the culture of fruit tr 
Bie Thomas Doane was the eldest of eight children, and his early edu- 
= cation was received at an academy established by his father and other ve 
_well- known citizens of the Cape District who had children to educate. 
Leaving this school at the age of “nineteen, he then attended a 
i English Academy at Andover, Mass., for five terms, after which he © 
entered the office of Samuel M. Felton, one of the noted civil engi- — 
neers of his time, and a leading citizen of Charlestown (now Boston), 


emained for three e years with Mr. Felton, and then e1 entered into 
“active professional employment. He was engaged as engineer of 3 


from 1847 to 1849, as Resident Engineer of the Cheshire Railroad 


x In December, 1849, he returned to Charlestown, Mass., and opened 


_ practice, either csemaaiadinn or (when necessarily absent in the conduct 
off large > enterprises) through capable assistants, until the time of of his 


vie 
ey At one time or another Mr. Doane was s connected with all the rail- ze 


= under a Board of State Commissioners, of which Mr. John 
=. _ Brooks was chairman. The work to be done involved a total 


precise measurements and levels over the thus ensuring 
accuracy in the final of the borings; built the dam 


compressors, , and a machine shop; instituted careful experiments on 
drill steels and many kinds of fuses and explosives. _ The successful use 

of nitro- ~glycerine, drilling by machine drills operated by compennsed 
air, and ‘simultaneous blasting” ” by were | here estab- 


—— 
Eastham. He 
Thomas Doane, the subject of this memoir and a direct descend- 
of Deacon John Doane, was born in Orleans, on Cape Cod, Mass., 
= September 20th, 1821. His parents were John Doane, a native of apie 7 
4 = =i 
= 
_ 
a 
Maine. In 1863, the State of Massachusetts having assumed charge 
+ 
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Misha for the first time in this country. In his book on iain Mr, 
Henry 8. Drinker pays a high tribute to Mr. Doane, and says that to his 


os, an Persistent energy, far-seeing sagacity, and his able management, 
owe, ina large measure, and, in fact, chiefly, owe the development and ss 
introduction into this country of the present advanced system of tun- a - 
neling with machinery and high explosives. It was under his direction 
as Engineer of the Commission that the State Experiments weremade, __ 
= the long and disheartenin fight carried through which terminated _ 
in favor of the new system. — he system which has since given usthe __ 
Burleigh, Ingersoll and W ood drills, and which also first showed —_ 
Americans, practically, what the potent agency of nitro-glycerine, first . 
_ applied by Nobel in Europe, actually 
RB: Doane gave much time and thought to the perfection of com- a 
"pressed air machinery. The machine drills devised and used at the 
tunnel owed much of their efficiency to him; and the carriages on e- 
which they were operated were of his invention. He has been desig-— 
~ nated the " Pioneer” of compressed a air in this country. y. As early as a 
1873 he proposed a compressed air power plant to do away with the | x 
endless number of boilers and fires that are used in closely built cities, 
_ and he printed at that time an article which contained ideas agreeing 
with many being brought out and advocated at the present time. Ih 


this matter he was many yearsin advance of theday. 
aur x _. In 1869, Mr. Doane went West, as Chief Engineer of the Burlington eit 
; ne wii Missouri River Railroad in Nebraska, an extension of the Chicago, — 
Burlington and Quincy System, and in about four years completed — ‘ 
241 miles of railroad, besides establishing ga steam ferry-boat service 
across the Missouri River at Plattsmouth, and constructing» 
<a maintaining a telegraph line the full length of the road. es 


a. The names of the towns between Plattsmouth and Kearney were 


due to him; hence the recurrence of many Massachusetts names, such _ Bp 

as Dorchester, Harvard, Lowell, ete. 
Mr. Doane made a special study of thin rion line, 
aaa the road was built with a view to great economy in operation. Time Aa 
_ has proven the | soundness of his. judgment in the advocacy and con- 
struction of the e system of low grades he there established. road, 
for a prairie country, was exceptionally well constructed in all re- e 
spects. The leading streams were crossed by Howe truss bridges on wt 
masonry abutments; screw-pile piers were used at the two crossings 5 
of Salt River ; the track was laid on oak ties, and | the whole road 
Mr. Doane returned to Charlestown, Mass., 1873, and shortly 
_ after was reappointed Consulting Engineer of the Hoosac Tunnel and Ss 
; given charge, not only of the tunnel, which for much of its length 
= Bt required a brick lining, but also of the reconstruction of the Tr oy and 
Greenfield Railway. This reconstruction involved several changes in 
no location and a large amount of heavy work in the way of rock and 


earth excavation, “masonry ‘retaining walls, bridge abutments, piers 
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MEMOTR- OF THOMAS DOANE. 
a ry culverts. Much of the work was of a hed seldom en- 


ice gorges, etc. One noticeable structure on this line was the beidge 
at Bardwell’s Ferry, consisting of several spans of iron truss bridging 
on masonry supports, _ The piers of this bridge differed i in form from 

those usually adopted, being of elliptical shape. ‘description the 

bridge may be found in the Railroad Gazetle of that time. 


; a. February 9th, 1875, at the opening of the tunnel, Mr. Doane ran a 


a During this time he located the Pend d’Oreille Division, across the 
_ Columbia Plains, in the Territory of Washington, and part of a ey 
- Missouri Division in Dakota. He constructed and operated a bridge 43 
on the ice of the Missouri River between Bismarck and Mandan, in aay 1 
- order to save delay in the transportation of railway supplies and ma- 
terial. He also made a thorough secaganieation of the engineering a 
force of the road. Since then, for the past f few years, Mr. Doane 
devoted himself mainly to office practi ice asa consulting for 


uv Vass USS 


While in Nebraska, Mr. Doane took a leading part in the agitation 


4 of the question of establishing a college there, and secured for its site _ us 
a square mile of ground beautifully located on the ‘‘ Big Blue,” at 
— Crete, 20 miles west of Lincoln. a) He also made a large financial con- 
tribution toward securing other property, and in recognition of his 
services as its founder, the institution was named ‘‘ Doane College.” 
For many years he has been one of its trustees. ‘The bulk of his entate on 
is, by his will, to go to the College ultimately as as an endowment. | Mr. 
Doane was also one of the founders of the first bank established <a 


= ‘During the many years that Mr. Doane followed his profession, he i 
; a received into his office many young men as students, , followi ying an old - 
- eustom which has to a great extent been superseded in this day of a 
% technical schools. Among these may be mentioned J. Herbert Shedd, | 
Samuel L. Minot, pee L. Emerson, John A. Cole, J. H. Danforth, ors 
- Gorham P. Low, James Francis, G. M. Thompson and C. A. Pearson. 
To these names may be added that of the writer of this memoir. _ Pe 
Some of the engineers who have at times served under Mr. Doane 
with ability, though not students in his office, are : D. HL. Ainsworth, — 
author of ‘* Recollections of a Civil RB I 


* 


a 
4 posed to heavy wash and mountain slides on the one side, and on the 
‘2 j a 
= years sr, in 1879, he was appointed Consulting and 
Two years later, in 1879, he was appoi g 
4 
| 
| 
F 
Dar! Breuchaud. Nearly all of those mentioned above 
_ 


2 to-day Members of the American Society of Civ il Engineers, and — 
are actively engaged in professional work. AR 

_ Mr. Doane was for over twenty years a member of the Boston | 
Society of Civil Engineers, and for nine years its President. He was a 
_ Justice of the Peace for over thirty years. He was for forty-five years ; 
- @ member of W inthrop Church in Charlestown, and for fourteen years | 
one of its deacons. He was a Director of the Associated Charities of a 
Boston, and President of the Charlestown Branch of the 


Was & of the New England Historic Genealogical Bociety; of 
oe Congregational Club; the Bunker Hill Boys’ Club and the Amer- | 
ican College and Educational Society. He was the first President of 
Charlestown Branch of the Men’s Christian Association, 
_ Mr. Doane was married November 5th, 1850, to Miss Sophia D. ss 
Clarke, who died December Ist, 1868. From this union there were five 
Later i in life ‘Mr. Doane married again. His second wife 
2 on him, a as do also four children of his first marriage, \ viz.: Mrs. David B. 
eer. Perry, wife of the President of Doane College; Mrs. Ww. oO. ‘Weeden, — a 
sn 8 wife of a Congregational minister; Mrs. H. B. Twombly and the Rev. 4 
John Doane, of- Plymouth Church, Lincoln, Neb. Mr. Doane 


eet i purse t to all | worthy objects, and he livea an earnest and Christian ite 

As an "engineer, his sound judgment, thoroughness, 
energy, "practical attainments and love of accuracy secured suc-— 
bon cess in all enterprises committed to his charge. His loss will 5 
Mr. Doane was elected 2 a Member of the American of Civil 


JOHN HOUSTON, M. Am, Soc, 


John Houston was born at Edinburgh, Scotland, June 24th, 1828. 


_ His father was David Houston, a lawyer of that city. | He studied in a ‘ 
7 London, and attracted the attention of some prominent engineers, ina 4 
office, by the accuracy of the work | entrusted to After 


: 4a 4 a 
— 

| 

| 
— 

— 
— 
— 
al 
— 
dex 
— 
: 
— 
— 

— 
— 
— 


was attached, he determined to go to the United 
.. had no acquaintances in that country, and he took no letters of intro- 
duction ; but he brought with him his sturdy Scotch character and a Z 
determination to become a successful engineer. 
y career and the direction and execution of many important enterp: iy 
3 prove that he was right in the selection of his life work. i 


1853 he made surveys for a proposed ship-canal around Niagara, 


in in 1854 was in the: construction of the waterworks. at 


1855 and 1858, was in the West, where built ~ 
- Towa portion of the Chicago and North Western Railroad and much 
other railroad work. k. In In 1858 he returned to the ‘Brooklyn ‘Water- 
Works, and was also’ engaged upon the Staten Island Railroad. 
1859 he entered the service of the Erie Railway, and was the Chief 
_ Engineer of that company for many years. _ He had entire charge of 
: a the construction of the Bergen tunnel, the first of the great double- 
- track tunnels through the. high rock formation in New Jersey i imme- 
_ diately west of the Hudson River. This was a work of great magni- 
tude and was conducted with energy and skill. It brought the Erie — 
lines to tide-water directly opposite the City of New York. In 1868, 
ee under ‘the direction of Mr. Houston, the tunnel was arched with brick. ie 
_ This was done without interrupting the free passage of trains during ve a 7 
the prosecution of the work. It is described by Mr. Houston, in one a 
of the early papers of the Society, No. VIII, read by him October 7th, © 
ss 1868, and published in the first volume of Transactions. = 
Mr Houston, as the Chief Engineer of the Erie Company, had i 
a i charge of the extensive improvements made at Long Dock on the New Pate : 
Jersey side of the Hudson River, including also the Pavonia and the 
. New Ye York City ferry slips ¢ and bridges. He built the Newburgh | branch Bie pe: = 
of the Erie Railway, located ‘the Wallkill Valley Railway, and was 
= 4 in charge of all the engineering works connected with the operation, _ 
maintenance and extension of this great trunk line. He left the Erie _ 
= toad ir in 1870, and, in 1871, went to Peru as Chief Engineer 0 of the — mn 


of works in Boliviaand Peru. 
‘i During this period he crossed the Isthmus of Panama sims times. i. 
a a His health was much impaired and he returned to the United States. _ 
In 1880 he went to Venezuela as Chief Engineer of the projected rail. 
_ way from La Guayra to Caracas. The preliminary examinations, the — 
¥ surveys, the location and construction of that remarkable road were <3 
all under his immediate personal direction. That direction was, 
‘under the one of much detail, because all of his a assist- — 
ms 


a 
4 
4 


ants were natives of the country and without in 


engineering. The location was bold, and the difficulties to be sur- 
‘mounted were peculiar. He finished the work in 1883, and the road — 3 
has been constantly and successfully operated since that time. He “ ss 
_ also had charge of the location and construction of the Puerto Cabello 

and Valentia ‘Railway ait Venezuela, and also of similar work 


a He returned to the United States after the completion of these a 
_ works, but was always in delicate health and not able thereafter to > un- - 
dertake the active direction of large enterprises. He was frequently 
called upon to act as Consulting Engineer, and was a member of | s 
ok Mr. Houston was actively and effec tively engaged in important and . 
successful engineering works from his youth until a time when the 

exposures incident to the climates where much of that work was done “% - 
_unfitted him for active service. He was always devoted to his profes- 
= was a most earnest and conscientious executive, and his aid and 1 y 


advice were very highly valued by the officials of the various com- 
panies with which he was connected. His railway constructions 


cm ue Houston married and is survived by Isabella Atkinson Dor- 3 


He was elected a of the “American Soci ie of Civil Engi- 


SILVANUS MILLER, Jr., M. Am. Soc. C. E.* 


the of Silv anus Miller, Jr., » the American Society of it 


“reputation in Central and South In Central America, es- 

pecially, he was probably the best known of all the American engi- 
neers who have helped i in the building. of railways and other r public 
: ane Miller was born on the 3d day of March, 1851, in New i ® 
“st Conn., his father, Silvanus Miller, of New York City, being a railw ray <a 
contractor at that time. His grandfather, Silvanus Miller, also of 


York, was for years a of the e Supreme Court i in a that 
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ia Memoir prepared by J. T. Norton, M. Am. Soc. C. E. 


1868 he received his first appointment a Mr. 
O. Davidson, at time Chief Engineer of the 
From 1871 to 1873 worked for | General Nanne in Rica, i in 
_ charge of a locating party, making surveys for the Costa Rica Rail- 
ee a In 1873 he was employed by Henry M. Keith for the survey of the ar 
railroad between Leon and Corinto Bay, Nicaragua. 
In the spring of 1877 he was appointed General of the 
- “Loma Larga”’ mines of Salvador by the President of that country, 
c. » In 1882 he was engaged as chief of party in the — of the § Santa — 
Ana a and Sonsonate Railroad in Salvador. 
= In the fall of 1883 he was an — for the position of Chief 


he studies, surveys, ete. , and having his accepted. 

__--In June, 1884, he was married in Guatemala City to a young lady is at 
of Hungarian the Baroness Marta de 7] 

In the spring of 1885 the war broke out between Guatemala and 

Salvador (in which the President of Guatemala, Don 


‘ing Company, on the- Panama ¢ canal, where he remained until the fall 


the position of Chief Engineer of the ‘tude 


: 1887. This work employed what were, at that time, the largest and ahd 

_ From Panama he went to work on his own mine, ‘‘ La Chinamita,” 7 
in Guatemala, where he remained until 1891. In that year José Maria = ¥ 
‘Reyna Barrios (nephew of Justo Rufina Rassias), the late President 
of Garou. who was esnpaninebed on February 8th, 1898, came into ; 


‘mala, He ‘continued the construction ot the railroad until it was com-— 
pleted to the end of the fifth section, a distance of 135 miles, in the — 
f summer of 1897. Only those who were connected with the cctual 
building of this road will ever appreciate the difficulties met and con- 

soag ap first and second sections , covering th the first 50 


assisted him. 1. Ruin stared him in the face more than once, and _ 
climatic conditions 1 were to. dishearten the bravest. work 


which the government of that country was contemplating. He 
= 
| 
ae 
succesatal conclusion, had not political troubles precluded 


MEMOIR OF GOUVERNEUR “MORRIS. 
scheme. It is a sad commentary that thane, 
with a gross abuse, on the part of some of his associates and em- 
ployees, of the implicit trust he » placed in them, should have lost to 
the financial gain he had so » hardly earned. 
it The five years’ residence on the unhealthy coast, , together with in- 


work and Worry, had ‘undermined his health that, in the 


ould a benefit i in health. On December 14th, 1897, 
a — cold, to which little attention was paid, but after 24 hours he q 


St. Cloud Hotel, New York 
* ah ar mala his professional services, as well as his worth socially, were highly _ 
> oa = appreciated. His death was as deeply and universally regretted by = 
ar ve them as by his friends ond employees among the Americans and other Reh 
Bs oe. foreigners i in the country. . He has left a reputation in in this and otl ; 


Mr. Miller was elected a a of 


n March 2d, 1887. 
GOUVERNEUR MORRIS, M. Am. Soc. C. E. 
was in Pottsville, Pa., November 5th, 1847. 
_ ‘He was a great- -grandson of Robert Morris, the financier of the Amer- 
ct jean Revolution, and a signer of the Declaration of Independence. 
= attended the private schools of of Pottsville where he early developed — : 
a predilection for ‘civil engineering, inherited from ‘maternal 
atthe, Samuel Fisher, who was one of the most prominent ee 
—— engineers of the anthracite coal basins of Pennsylvania, where - 
his two sons, » Allen and Howell Fisher, also ‘beneeme prominent a 
= 


Be 


Among the gov vernment officials and prominent citizens of Guate- 


= 
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oll a with the Philadelphia and Reading Railroad, on the | q 
‘Spring E phia and Reading Rai 
g Extension. From 1870 to 1874 h 
3 Division. at Huntington, W. Va., Kan 
od. en offtes in 4 


fee 1 Company. In 1879 he was employed oa Professor Leslie on the — 


tee Northwest, _ he was appointed, in 1881, Assistant ‘Superintendent — 
of the Lehigh Coal and Navigation Company, resident at Landsford, 
which position he held until 1887, when he resigned and 
_ Superintending Engineer for one of the principal contracting firms on wi 
construction of the New Croton Aqueduct. 
= From 1890 to 1892, he was Chief Engineer of and built the Johnson ig 
City and North Carolina Railroad, in Tennessee. During 1893 and 
_ 1894, he was engaged in mining coal and iron ore at Norton and Big © 
_ Stone Gap, Va., , and from 1894 until his decth he was in the a all 


practical e energy kept in the field, at 
a _ that he had little time for literary work, and, excepting in the — 
way of reports, current and professional correspondence, he never — 
_ wrote anything to keep his memory alive in print; but his works are a 7 
enduring records of skilful and conscientious execution. . Few engi- 
neers of his day could comprehend a wider horizon for industrial — 
development or grasp a emergency and meet it 
Tn social life he was a universal favorite. His buoyant dlepesitinn, 
a cordial manner, sound sense, ready memory and fund of information, Re 


his bright conversation, always with the news, Won 


Kindly and generous to a fault, te bear a hand, to” 
friend or assist the needy, the recollections of those who had 
the good fortune to know him, embalm the many sterling qualities 
4 Mr. Morris leaves a widow, who is a great granddaughter of 
_ George Walton, of Georgia (also one of the signers o of the nena 
He was elected a Member of the American Society of Civil Engineers 


Drep Decemser 1 
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Edwin Green <a was born at Peoria, Ill., February 13th, 1849. 
_ His father was Horatio G. Nourse. In early life he came with the 
family to Moline, Ill., where he attended the public schools. — 


Memoir prepared by Charles F. Loweth, M. E.. 


a 

Pacific Railroad Company called on him to exploit the Yellowstone 

iim 

= 

ft 
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connected with the departmer nt of maintenance of way of the Santa 


MEMOIR OF EDWIN OREEN -NOURSE 
a student of Griswold College, Dav enport, Ta., for two years 


from 1869 to 1871, taking a special course in mathematics and scien-— 
+e His first employment was as an assistant under the United States 
ee engaged in the improvement of t the channel of the ‘Missis- 3a 
_ sippi on the Rock. Island Rapids. ‘A In the autumn of 1872 he became — 
with the Government engineers in the improve- 


a he was employed by the Chicago, Milwaukee and St. Paul Railroad on 3 
Pp 
the construction | of its northwestern extension, and remained on this 


Marion, , to Council Bluffs. Some time later he was Chiet 
Seg engineer of the Chicago and Evanston Railroad, charged with procuring 
a a Tight 0 of way, and the work of construction through Chicago. Laterhe * 


7 oa Fé Railroad on its entrance into Chicago, and was engaged on the city a a 


= construction of that line. In 189i-93 he was engineer of construction 
of the terminal station at the World's Fair, Chicago, and after the 


completion of this work, during the Fair and afterward, was superin- 
ais tendent. . He then entered into a business partnership i in Chicago, his — 


firm being engaged in general contracting. Subsequently he went 


Winona, Minn., he had prev iously agent some time whens 


lev, 


and improve a tract of city there. a month later 


Vo company about two months when he was killed by being struck on the =a 
head by the falling mast of a derrick, at Rock Island, Ill. oD the 3 
Mr. Nourse was married at Winona, January 21st, 1897. leav : 
a widow: and an aged father, but no other near relatives. —_ oe ie 
Mr. Nourse was prominent mason. He was a member of Blue 
=. Ps Lodge and Chapter at Winona, and of Commandery an and Consistory at ee 
Chicago. His funeral, held at Moline, Friday, December 10th, 1897, 
was conducted by the Masons of that city. Six civil engineers, 
a fe = bers of this Society, acted as honorary pall bearers. _ The pall bearers, 
in fact, being old friends of his boyhood. ; 
Mr. Nourse left an unstained record : as an cages of thorough — 


education and qualifications, a man of personal 
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{EMOIR OF FRANCIS ENSOR PRENDERGAST. 


RAN ‘CIS ENSOR: PRENDERGAST, M. Am. Soe. C. 


Francis Ensor was born Dublin, Ireland, , Oc 


28th, 1841. - He was the only son of John P. Prendergast, Barrister, oll 
Dublin, author of the ‘‘Cromwellian Settlement of Ireland,’ 


other historical notes. came of a very old that can 


: : refer to this himself, Pa that a as an American citizen all pore of 
ancestry should be buried; the family has, however, in fact, held high | 


social position for centuries. pe He was graduated in Arts and er the 


& hool of Engineering of the University of in 1863. After 


& Sw and Italy, and, owing to his keen observation and 


judgment, his travels were very profitable | aa him in his professional — 


1864 he commenced his engineering practice, after the English 
Ee fashion, as an apprentice, being articled to the engineer in charge of © " od 
the Coalbrookdale Railway and Craven Arms Extension Railway, in 


: a Shropshire, England. In 1865 he was Assistant Engineer of the City 
q Glasgow Union Railway, Scotland, and in 1867 Division 


He first came to this country in } 


ried of Boston and New 
York. He accepted a position as Locating Engineer of the Burlington 


and Missouri River Railroad in Towa. In 1870 he was s engaged o: on the 


Portland; in 1871, Engineer in charge of construction of the Oregon 


A q preliminary surveys of the Oregon Central Railroad from Astoria to ES 


and California Railroad, between Harrisburg and Pass Creek, 44 miles; ea aa :: 


in 1872, Locating Engineer of the Oregon Central Railroad, from F Forest fae 
Grove to Junction City, 100 miles. In 1873 he was Resident Engineer . 
on the construction of the Chicago and Northern Pacific Air Line Rail- 
road, from Geneva Lake to Jefferson, Wis., 35 miles; in 1875, Chief 
Assistant Engineer of the Chicago and North Eastern Railroad, from 
to Mich. In (1877 he wes on surveys for mont- 


Railroad; in 1884, Locating and Engineer « of the 


prepared David Ww. and H. N. Am. Soc. C. E. 
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Sites MEMOIR ‘ENSOR PRENDERGAST. 


the Galena River Draw beige, East to Glen Hav en, 
Wis., 37 miles. In 1887 he was Locating in Iowa for the same 


oe mo He was Assistant Engineer with the New York and New England 
are Railroad, in 1887 and until August, 1888, when he went to Sault Ste. 

‘Marie as Resident Engineer for the St. Mary’s Falls Water Power Com- 
sii pany, remaining until November, 1889, when work was stopped for , 


oo E In the winter of 1889 he accepted a ‘situation with the San Diego © 
Land and Town Company | as Horticultural Superintendent, in which 
be a capacity he developed the pioneer details of soil preparation, selection — 
ee = is of trees, contour arrangement, setting out and care Sor te first citrus — 
Pisce a2 groves of any magnitude in San Diego County, Cal. In this field, 


asin 1 all other work undertaken by him, his natural ability ond fore- a j 


ra sight has been highly exemplified; the pionser methods introduced by 


ees him at that time are the universal practice and the most successful at _ 
a Failing health necessitated a change in residence, and in 1893 he 4 s 


resigned | his position and moved to Redlands, Cal., , where he resided a 


until his death, his time being s taken w) up with the care of his extensive — be 
Mr. Prendergast was a very attractive writer, and found time from 
his exacting duties to be a frequent writer for the press, contributing B: = 
rans, valuable technical papers to the engineering and literary magazines. — 2 
“His work on the details of Railway Construction, published serially in ag 
the Railroad Gazetie, is well known and highly appreciated. He @ 
also a correspondent of Dublin and Belfast, 
and contributed three very excellent articles for Harper's Magazine, on 
4“ Railroads in Mexico,” i in July, 1881; “ The Canadian Pacific Rail- — 
road and the New Northwest,” in August, 1882, and Transcontinental 
_ He was very careful and accurate in all his work, and his judgment, ; 
all matters that came under his investigation, was of the best. 
“never gave an opinion that was not carefully considered, and his state- 
ments: were generally correct; he was, therefore, an excellent adviser. 
_ He was respected and beloved by all who knew him for his genial Bt: aaa 
‘manner and sterling integrity. He was modest and unassuming, and but 


his retiring disposition he might have risen to greater distinction. 


‘Mr. married Mary yA. Childs, of Henniker, N. a. on 


He was elected a of the Society of Civil Engi- 
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CURTIS M. Am. Soe. C. 


Drep Aprin aisr, 1 


“Edward Curtis Rice, son of Martin and (Gibbs) Rice, 


Conant, a man of more than n ordinary 
in mathematics, and the Saxonville Academy under the Rev. Mr. re 
Bagnall. From both of these teachers he received valuable instruc- 


tion preparatory to the profession of a civil engineer, working through => ae 


Calculus at nineteen years sof age, under Mr. Bagnall. He after- 
ward attended Thetford Academy and there “pursued studies: fitting 
_ In 1847 Mr. Rice was Assistant to Marshall ‘ueeie: Civil Engineer, 

the Boston and Cochituate Water-Works under Mr. Chesbrough, 

-Chief. After the Boston Water- -Works were finished, 


q 


q _continued to work and study with ‘Mr. Conant, , working | on railroads git: 


Yes In 1851 he removed to Dubuque, ~ , and was associated with 
Sereno Dwight Eaton, Civil Engineer. Since that time he had been ig 
5 engaged in the location a and construction o of railroads, ‘among which 
are the following: As Assistant Engineer: on the Mississippi and ries 
lanta Railroad, the Hannibal and St. Joseph Railroad, and the Keokuk 
and Des Moines Railroad. As Chief Engineer on the Ohio and Missis- 
 sippi Railroad , the Cairo and Vincennes Railroad, the Louisville, PS el 
Evansville and St. . Louis Railroad, the Paduca, St. Louisand Chicago 
i Railroad, and the St. Louis, Vandalia and Terre Haute 
He had as Assistant of late years his nephew, Edward M. Rice. 
Bi - as Early in his engineering work he prepared and published a vo 
“called Tables for Calculating Excavation and Embankment.” 
In the late Civil War he served as Engineer on the staff of sabi me 
A. ‘Humphreys, 5th Corps of the Army of the Potomac, and 
General Mead’s staff until November, 1863. He was recommended to. 
General Humphreys by CharlesSumner, 
Mr. Rice had lived in St. Louis for nearly thirty highly 
spected by all as a pure and upright man, standing high in his ‘pro- 
fession, and as a model husband and father. He died on April 2ist, 
1898, of Bright’s Gieanse, and was buried in Bellefontaine Cemetery ae 
_ Mr. Rice was elected a Member of the American Society of Civil 
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OF WILLIAM NOYES TAINTOR. 
NOYES TAINTOR, Jun. Am. Soc. C. 
PRIL 81H, 


yi the Columbia College School of Mines, from which he was ares _ 


a in 1894. During the summer of 1895 he was Instructor in surveying, 
the Columbia Summer Schools at Litchfield, Conn. 


Sone was given of the party 
which completed the of quantities and prepared the plans 
for the improvement of that part of the Oswego Canal. In December, 
1897, Mr. ‘Taintor was assigned | as = | Char ge of the construe- 


until the following May. In September, 1897, after having passed the | 
4S Civil Service examinations for a higher office, he was appointed Assist- 
ant Engineer 0 on the canal improvement work and assigned as Engines 


N. Y. While engaged upon ‘this work he | a heavy 
cold which resulted in pleuro-pneumonia, ending after a brief sickness 
_. of two weeks in his untimely death at the age of twenty-seven years 
Taintor was deeply interested in his work on the ‘canals, and 
¥ <a the universal respect of his associates. He had the confidence q eS 
of his superior officers and of his mates. His favorite study was hy- 7 
_—— araulies and sanitary engineering, and he found time to devote to the 
= study of | these subjects, “even while burdened with | the active 
a duties of his position. Tall and commanding in stature, his as 
-— eiates and friends found his heart and loyalty even larger than his 
Mr. Taintor v was s elected a vie unior of the oT bape of Civi 
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